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Dear Dr. Miller:

The following comments address the FDA document “Proposed Framework for Evaluating and
Assuring the Human Safety of the Microbial Effects of Antimicrobial New Animal Drugs Intended for
Use in Food-Producing Animals”:

●

●

●

●

●

●

For obvious personal reasons, none of us in the poultry industry want to see the effectiveness of
antibiotics against infectious diseases in humans compromised. We share that goal with everyone
who has paused to consider the possible consequences to us and to our loved ones. After all, we and
our employees are the segment of society with the greatest direct occupational exposure to bacteria
from poultry.

We do not believe there are adequate data to conclude that the use of antibiotics in poultry is
responsible for the presence of antibiotic-resistant bacteria in humans. Neither do we have the data to
support the conclusion that the proper use of antibiotics in poultry does not promote the development
of antibiotic resistance in some bacteria that could potentially cause foodbome illness. However, the
temporal relationship between the licensing of an antibiotic for use in poultry and the recovery of
antibiotic-resistant bacteria from a poultry species does not appear to be hard evidence that the two
events are connected.

It is understandable that those knowledgeable about antibiotics and their use are concerned about the
frequent haphazard use of antibiotics in human medicine. It is not unusual that cultures and antibiotic
sensitivity tests do not precede antibiotic therapy. Usually the most recent antibiotic on the market is
selected for the type of clinical infection observed or for post-surgical prophylaxis. The inappropriate
use of antibiotics in humans doubtless has a very significant role in the loss of the effectiveness of
antibiotics in humans.

The fluoroquinolone antibiotics were approved for use in dogs and cats long before they were
approved for use in poultry. The close contact of owners and children with pets receiving such
antibiotic therapy could result in human infections with animal-source antibiotic resistant bacteria.
Foodhandlers receiving antibiotics could also spread bacteria to humans consuming that food. Health
care workers in hospitals and similar institutions where multi-resistant bacteria are common can also
be a source of human infections with resistant bacteria.

Faced with continued antibiotic use, many bacteria will eventually develop increased levels of
resistance to some antimicrobial. It happened with penicillin and the sulfonamides in the 1940’s and
higher dosages were needed to achieve the same level of effectiveness. These changes in bacterial
susceptibility occurred long before it was economically feasible to use these drugs in animals.

The food animal industry can probably survive without the availability of antibiotics. It will be costly
to production efficiency, animal welfare and environmental concerns. The actual cost of animal-
source foods to the consumer will doubtless increase as a result of any move to make antibiotics
unavailable. No one really knows how much prices will have to increase and any figures circulating
are pure speculation. Unfortunately, individuals at the bottom of the economic ladder view poultry as
reasonably priced food they can afford to buy for their families. Even a small price increase could
negatively impact the ability of some to maintain their current level of nutrition.
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Animal welfare issues will likely emerge as producers and veterinarians invariably find that they are unable to intervene
when large numbers of poultry sicken and die from what would have been treatable diseases. To maintain the
increasing food supply, it may be necessary to increase the number of production facilities beyond what would have
been adequate with antibiotic availability. That likelihood and the requirement to dispose of the increased poultry
mortality losses will make the current concerns over environmental impact even greater. These are high prices to pay for
a regulatory action that is not founded on sound science and with no proven benefit to the public health.

Both companies licensed to sell fluoroquinolones for use in poultry are required to submit results of post-approval
monitoring for the development of antibiotic resistance to the FDA. The studies are ongoing. It seems inappropriate for
CVMIFDA to require these studies and then ban the use of the antibiotics before the data are acquired and evaluated. It
would be premature to push for a ban on the use of such antibiotics without evidence that their use has resulted in the
development of unacceptable levels of antibiotic resistance.

In summary, restricting the use of antibiotics in poultry should be based on the scientific determination that such use poses
an unacceptable risk to the public health. It should not be based on possibilities and speculation. The poultry industry has
been built with the help of good science and it can accept a regulatory action on the antibiotic issue if it is founded in
science. Witbout the science there should be no changes in allowable antibiotic uses. If direct connections can’t be made
between a suspected cause and effect, perhaps they aren’t there.

Thank you for allowing this association to comment on this critically important issue.

Sincerely,

& d!!!
CHAuES w. BEARD, D.v.M., ph6
Vice President, Research and Technology
cbeard(@poultryegg. org

CBJjcs



NAPM Comments/p.2

p. 5, lines 123-124

The level of impurities should be assessed by comparing three
batches to the range of historical data from ten premodification

postmodfication
commercial batches.

This sentence should be changed to read, “The level of impurities should be
assessed by comparing three postmodification batches to the range of historical data
from + three premodification commercial batches.

Rationale - Ten recent premodification batches may be difficult to obtain for small
sales products. These low volume, occasionally produced products may have
limited historical data. Since data may be obtained from three postmodification
batches, then data from three premodification batches should be used for
comparison.

p. 5, lines 137-138

1.b. Existing impurities, including residual organic solvents, are at or below the
upper statistical limit of historical data.

This sentence should be changed to read, “Existing impurities, including residual
organic solvents, are within specifications or, if not specified, are at or below the
upper statistical limit of historical data.

Rationale -- Specifications are developed from historical data for the product prior to
the change and then applied to the product after a change. Also, this statement is
similar to p. 6, lines 149-151.

p. 5, lines 139-140

l.c. Total impurities are at or below the upper statistical limit of historical data,

This sentence should be changed to read, “Total impurities are within specifications
or, if not specified, are at or below the upper statistical limit of historical data.

Rationale -- See rationale under p. 5, lines 137-138 above.

p. 6, lines 149-150

2.b, Existing impurities, including residual organic solvents, are within the stated
limits or, if not specified, at or below the upper statistical limit of historical data.

This sentence should be changed to read, “Existing impurities, including residual
organic solvents, are within +h++&@d hm.

. .
E%specifications or, if not specified, at or

below the upper statistical limit of historical data.”
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Rationale -- See rationale under p. 5, lines 137-138 above.

p. 6, lines 152-153

2.b. Total impurities are within the stated limits or, if not specfied, are at or below
the upper statistical limit of historical data.

This sentence should be changed to read, “Total impurities are within the stated
limits specifications or, if not specified, are at or below the upper statistical limit of
historical data.”

Rationale -- See rationale under p. 5, lines 137-138 above.

P“ 6’lines 170-172

When equivalence cannot be demonstrated at commercial scale, the reviewing
division should be contacted.

This sentence should be deleted.

Rationale -- The responsibility for contacting the Agency is on the ANDA holder
and not the drug substance manufacturer.

p. 7, lines 173-177

Additional purification procedures (or repetition of an existing procedure on a
routine basis) to achieve equivalence with prechange material after the final
intermediate are not covered under BACPAC 1. However, modified purification
procedures prior to the final intermediate can be filed under BACPAC I (see section
IV. C for process changes and section IV, D for multiple changes).

This paragraph should be changed to read, “Additional purification procedures,
modified purification procedures, or repetition of an existing procedure on a routine
basis to achieve equivalence with prechange material after the final intermediate ~
* can be covered under BACPAC I. ~A--fWWi#iea%+-pF@X?dWx?6
~43k?&.W3&A.GRAG4 (see section IV. C for
process changes and section IV. D for multiple changes).

Rationale -- These changes more clearly explains what changes may be covered
under BACPAC I.
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p. 7, line 200

● Conforms to historical particle size distribution profile.

This sentence should be changed to read, “Is within the stated specifications or, if
not specified, conforms to historical particle size distribution profiles. ”

Rationale -- See rationale under p. 5, lines 137-138 above.

p. 7, lines 201-203

NAPM feels that the Decision Tree developed by the PhRMA BACPAC Work Group
published in an article entitled, PhRMA Bulk Active Postapproval Changes
(BACPAC) Decision Tree, Pharmaceutical Technology, pp. 68-76, September, 1998 is
more appropriate than the Decision Tree that appears in this guidance. (A copy of
this article is attached).

p. 8, lines 219-221

The new site, which may be within a single facility, within a contiguous campus, or
in a different campus, should have similar environmental controls,

This sentence should be deleted.

Rationale -- Environmental controls may be different at different manufacturing
sites. Environmental controls are considered on p 8, lines 225-226 which states that
the manufacturing facilities should operate according to current GMPs.

p. 8, lines 227-229

Site changes within a single facility that fall within the scope of sections IV. A and
IV. A, 1 need not be filed with the Agency, and equivalence testing as described in
this document need not be carried out.

Change this sentence to read, “Site changes within a single facility or contiguous
campus that fall within the scope of sections IV. A and IV. A. 1 need not be filed
with the Agency, and equivalence testing as described in this document need not be
carried out.

Rationale -- The addition of “or contiguous campus” makes the sentence more
inclusive.
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p. 9, lines 248-250

Delete the phrase, “if relevant to the finished dosage form performance. ”

Rationale -- The drug substance manufacturer does not have the responsibility to
determine the relevance to the finished dosage form performance. The finished
dosage form manufacturer is responsible for the performance for the drug product.

p. 9, lines 254-255

When equivalence is not established, ihe need for qual~ication of impurities and
studies to ensure bioequivalence of the dosage form should be considered.

This sentence should be changed to read. “When equivalence is not established, the
need for qualification of impurities and studies to ensure bioequivalence of the
dosage form should be considered by the applicant.

Rationale -- The drug substance manufacturer does not have the responsibility for
considering the need to perform a bioequivalence study. The finished dosage form
manufacturer is responsible for this determination.

p. 9, lines 255-257

The additional data that should be submitted mill depend on the individual case,
and the appropriate review division(s) should be contacted for guidance.

This sentence should be changed to read. “The additional data that should be
submitted by the applicant will depend on the individual case, and the appropriate
review division(s) should be contacted for guidance.

Rationale -- The responsibility for notifying the Agency should be on the ANDA
holder and m the drug substance manufacturer. Any additional data should be
filed by the applicant.

P“ 9, line 261, Filimz Documentation

The guidance does not indicate whether the drug substance manufacturer or the
finished dosage form manufacturer (i.e, ANDA holder) is responsible for filing
documentation.

P“ 10, lines 295-296

Delete the phrase, “if relevant to the finished dosage form performance. ”

Rationale -- The drug substance manufacturer does not have the responsibility to
determine the relevance to the finished dosage form performance. The finished
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dosage form manufacturer is responsible for the performance for the drug product.

P“ 10, lines 305-306

NAPM does not understand how the outsourced intermediate is affected by the scale
change. Does the drug substance manufacture need to report to the Agency if the
outsource supplier has scaled up? Normally, a certificate of analysis is obtained
from the outsource supplier.

P“ 10, line 323

‘The term, “significant change,” needs to be defined in this document.

p. 13, lines 371-373
p. 15, lines 414-416
p. 16, lines 453-455

P“ 18, lines 507-509

This sentence needs further clarification as to the type of data required in the report.
In addition, the guidance does not state where and when the report must be filed.

p. 13, lines 381-382
p. 15, lines 429-430
p. 16, lines 469-470

P“ 18, lines 524-525

Delete the phrase, “if relevant to the finished dosage form performance. ”

Rationale -- The drug substance manufacturer does not have the responsibility to
determine the relevance to the finished dosage form performance. The finished
dosage form manufacturer is responsible for the performance for the drug product.

P“ 15, lines 433-435

P“ 16, lines 472-474
p. 18, lines 528-530

When equivalence is not established, the need for qual~ication of impurities and
studies to ensure bioequivalence of the dosage form should be considered.

This sentence should be changed to read. “When equivalence is not established, the
need for qualification of impurities and studies to ensure bioequivalence of the
dosage form should be considered by the applicant.

Rationale -- The drug substance manufacturer does not have the responsibility for
considering the need to perform a bioequivalence study. The finished dosage form
manufacturer is responsible for this determination.
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p. 17, lines 477-478

● A Certificate of Analysis from the supplier for each outsourced intermediate
affected by the process change.

As discussed under p. 10, lines 305-306, NAPM does not understand how the
outsourced intermediate is affected by the scale change. Normally, a certificate of
analysis is obtained from the outsource supplier.

P“ 18, lines 503-505

A change-control protocol is a current GMP/SOP issue,

p 22, Attachment B

A definition for the term, “raw materials” should be added to this section.
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PhRMA Bulk Active
postapproval Changes
(BACPAC)Decision Tree

PhRMA Bulk Active Pharmaceutical Committee

For several years i,ndustty and FDA have reexamined

the requirements for reporting postapproval changes.

Recently, experts have held important discussions

about the reporting requirements for postapproval

changes in the manufacture of active pharmaceutical

ingredients — bulk active postapproval changes

(BACPAC). “Thisarticle reflects the consensus position

of PhRMA member companies with respect to such

changes.

Sean Brennan, Parke-Davis Division of Warner-Lambert Co.
Peter Begosh, SmithKline Beecham Pharmaceuticals
Chris Brooks, Novartis Pharmaceuticals Corp.
Betsy Fritschel, Johnson& Johnson
David Fry, Bristol-Myers Squibb Co.
Gerry Kirschner, Eli Lilly and Co. (retired)
Terrence Lambe, Pfizer Inc.
Lawrence Leathemmn. Bristol-Myers Squibb Co.
Richard Lowenthal, Janssen Pharmaceutical
Michael Michailidis, Merck& Co., Inc.
John Mioduski, HotTmann-La Roche Inc.
Rolland Pfund, Novartis Pharmaceuticals Corp.

Robert Poulton, SmithKJine Beecham Pharmaceuticals

Bill Regan, Bristol-Myers Squibb Co.

David Ridge, Hoffmann-La Roche Inc.
Rick SalTee, Parke-Davis Division of Wamer-Larnbert Co.
Edward !+nithwick, Eli Lilly and Co. (retired)
Joseph llnko, Phammcia & Upjohn, Inc.

Lew Turano, Pfizer Inc.
Tom Van Laar, Searle
Jerry Walker, Pharrnacia & Upjohn Inc.

I%omas X. White, PhRMA
Jean Wyvratt, Merck& Co., Inc., chairman and correspond-
ing autior, tel. (732) 594-7174, fax (732) 594-1110, e-mail

jean_wyvratt@merck.tom).

.: .:;,
uring the past several years industry and FDA have

:+ worked together to reexamine the requirements for

‘“ ‘“*- reporting postapproval changes. The overall effort

‘“”:3-:”to reinvent government operations created the op-
portunity to refocus on regulatory relief. The first in the se-

ries of scale-up and postapproval changes (SUPAC-IRj set
the stage and suggested methods for regulatory relief for im-

mediate-release oral drug products. Since then regulatory

agencies have initiated other documents covering postap-
proval changes. Recently, experts have held important dis-

cussions about the reporting requirements for postapproval

changes in the manufacturing of active pharmaceutical in-

gredients — bulk active postapproval changes (BACP.4C).

This article reflects the consensus position of PhRMA
member companies with respect to changes in an approved

registration for active pharmaceutical ingredients (also re-

ferred to as drug substances). A drug substance is typically

a well-characterized molecule prepared by a unique se-

quence of chemical reactions. A drug product combines drug

substances with inactive excipients in a dosage form (e.g.,

tablet, capsule, or suspension) and is prepared by standard

operations. A drug substance is defined by its chemical srruc-
ture and its associated chemical and physical properties,
whereas the properties of a drug product are linked to its

manufacturing process. The current article presents an ap-

proach for evaluating a manufacturing change by using a

data-driven scientific comparison of material prepared in

the absence of (pre-) and using (post-) the proposed charge.
This comparison focuses on the ability of analytical tech-

niques to detect changes in the quality m-ibutes of interme-
diates and drug substances. Comparing the results from

analyses of material prepared pre- and postchange allows

manufacturers to assess the effect of a given change. In as-

sessing these changes, firms are concerned not only about the
regulatory issues but more importantly about the safety. ef-
ficacy, and quality of their products.

The decision tree presented here is arranged from the per-

spective of supporting a change in the approved NDA re~is-
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Definitions for decision tree

API active phan-naceutical ingredient

FDA qualhied site currently mrmufacturing/testing an

FDA-approved productiinterrnediate,
which uses a sirnikr process or tech-

nology, and has a current satisfactory

GMP inspection by FDA or a gover-
nmentalauthoriry recognized by FDA

AR annual report

CBE changes being effected supplement

PAS prior approval supplement

X intermediate well-characterized, isolated inter-
mediate which requires chemical bond
forrnatiotireaking to convert to drug
substance, may be the last inter-
mediate

.mmwINT s~irtg materialkaw materiaL/
intermediate

last true solution the processing point at which the drug
substance is completely dissolved for
the last time

r
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tration. The outcomes of the decision tree are regulatory report-
ing recommendations based on present postapprowlfiling
mechanisms. Each change is correlated with the probability o;

tiecting the drug substance and/or drug product. Those changes
with a low probability of influencing the drug substance should

be repofled in annual reports (AR). Those with a high proba-
bility of impact should require prior approval supplements

(PAS). Those in between require changes being effected (CBE)
supplements.

The decision tree covers all processing steps in the preparation

of drug substances produced by chemicaI synthesis, including
chemical transformation of fermentation-derived substances.

The charges include, but are not limited to, manufacturing site,
materials used, equipment, scale, chemistry, processing opera-

tions, and testing methods. Although the spejifics ma~ be dif-

ferent for some operations such as fermentation or biotech drug
substances, the overall approach is the same. Biologics that are

not well characterized fall outside the scope of this decision tree

because it is based on the use of analytical testing to show equiv-
alence. Evaluating change in this manner (i.e., assessing the ef-
fect of change via a data-driven analysis) relies on analytical
tools to evaluate impurity prbfiles and physical properties. The

evaluation is-also suppo~ed by a scientific understanding of the

relevance of changes in various portions of a process based on

the extensive experience with that process. GMP issues. valida-
tion, stability protocols, retest dating, and packaging are also
outside the scope of this decision tree’.

Imbedded within the decision tree is the concept of evaluating
a material pre- and postchange. This evaluation depends on

proper analytical methods as well as proper criteria. Depending
on the specific change and good science, the proper criteria in-

clude established specifications and an evaluation of new im-

purities or greater amounts of existing impurities using ICH

impurity ~widelines. Criteria for physical properties may include
established specifications as well as comparisons with previous

process capabilities. Proper analytical methods inch.rde existing
methods and additional appropriate methods needed to evalu-

ate impurities and physical prope;ies. For example, if a mate-
rial’s purity is detetied by titration only, additional techniques

are required to provide an impurity profile comparison.
As the decision tree indicates, the evaluation occurs as close

as possible to the actt.d point of change, thus ensuring that the

most meaningful data are evaluated. The data used to evaluate
the change should be incorporated into arty registration filing for
that change.

ORGANIZATION
The decision tree can be divided into four major areas: the ini-

tial decision phase, changes involving site changes, changes be-

fore a demarcation point in the synthesis, and changes beyond

that demarcation point in the synthesis. Each area has a consis-
tent thought process. In general, chan~es can be evaluated within

each area on a stand-alone basis. Some examples of change,

however, must be evaluated in more than one area. In these cases

each aspect should be independently evaluated with the most

restrictive reporting requirement applied for a regulatory filing.

INITIAL I)ECISl(lN

The starting point for the decision tree

is the potentially difficult decision about
the significance of a particular change.

Existing regulations provide direction

and requirements about when changes

need to be reported for approved regis-
trations. In fact, 21 CFR314.70(a)begins with the following:

Changes to an approved application. The applicant shall
notify FDA about each change in each condition estab-
lished in an approved application beyond the variations
already provided for in the application.

The first decision thus focuses on the change and the content of
the approved application. If the change requires a modification

to the registration, then the decision tree would apply. If the

change does not require a change to the application, the decision

tree would not apply for determining

SITE CHANGE

I

Yes
.

I

i

No

the reporting mechanism.

For drug substance oper-

ations, sites are generally

identified in registrations
as manufacturing sites

and/or control facilities.
Testing facilities gener-

ally are either specifically

identified or are assumed
to be part of the manufac-

turing site, which in-
cludes control facilities
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No

Yes “a
for raw materials. in-process testing, and drug substance release
andlor stability. If the site change involves a change in the testing
faciIity or the addition of another testing site, an AR would ap-
ply for testing laboratories with current satisfactory FDA inspec-
tion status, and a CBE would be appropriate for a testing labora-
tory without this status. GMP considerations of IQ/OQ and site

qualification for the analytical methods being transferred would
be independent of registration activities.

No

Yes

If the change invoIves a manufacturing site change, the deci-
sion centers around the status of the new site. An FDA-quali-
fied site is one that currently manufactures an FDA-approved
product or intermediate which uses a similar process or tech-

nology and has a current satisfactory GMP inspection (i.e., no
regulatog action pending) by ~A or a governmental author-

ity recognized by FDA. Assuming there are no other changes,
the significance of the manufacturing site change is low, and

the effect on the substance would be low. If this is the case, re-

porting can be done in an AR. This assumption includes equiv-
alence of the process, equipment, materials, and quality sys-
tems. If these conditions are not met, then additional changes

must be evaluated in other portions of the decision tree. If the

new site is not FDA qualified, a PAS is required to ensure the

opportunity for FDA compliance evaluation. In either case, data
supporting such a change should be consistent with the pro-

cessing step and the decision tree.

CHANGES MADE BEFORE AN XINTERMEIIIATE

eChange
before X

Yes

intermediate?

I
No

Experts generally agree that
in a multistep chemical syn-

thesis, changes made in early
steps present a lower risk of

affecting the drug substance
than do changes made in late

steps. For each synthesis
there is an intermediate that
represents the transition from

early process steps to late
process steps, Many groups have identified this inte~ediate by
various terms, each with slightly different definitions, resuh-

ing in confusion and a lack of consensus. Rather than using an ex-

isting term, X inrerrnediate will be employed to focus on the con-
cept of the characteristics of that intenrtediate. The X intermediate
is the last well-characterized, isolated intermediate before the for-

mation of the active moiectde (i.e., a molecule that requires chem-
ical bond formation or breaking to form the final drug substance,
i.e., not a salt]. In a Linem synthesis the X intermediate may be

the Imt isolated intermediate before the drug substance. In a con-
vergent synthesis — in which two isolated intermediates are be-

ing reacted together to form the drug substance molecule — both
intermediates would be defined as X intermediates.

Bearing in mind this definition of an X intermediate, clearly
one major category is that of changes before the X intermediate.
There are two sets of changes within this category: one that

comprises analytical method and/or specification changes only
(i.e., no changes in the processing of any material) and the other
dealing with actual changes in the operations. If there is only

an analytical method change and all else remains consistent,
the change would have low probability of affecting the drug sub-

stance (it is before an X intermediate) and would be consistent
with .AR requirements.

If a specification needs to be tightened or loosened for a start-
ing material, raw material (including solvents), or intermediate,

the decision must focus on the reason for the change. If the spec-
ification change is required only because a manufacturer is us-

ing a new analytical method that is equivalent to or better than
the existing method without changing the material or process,

then because this change is before the X intermediate the prob-

ability of affecting the drug substance is low and would be con-

sistent with AR requirements. If the specification change is re-
quired because of an actual change in the operations, then

further evaluations are necessmy.

INo

existing impurities?

No

As discussed in the introduction, the fundamental advantage of

evaluating changes in drug substance processing is the avail-
ability of many analytical tools, To that end, if there is an ac-
tual change of any type in the process, the primary decision de-
pends on the adequacy of the analytical methods used to

determine equivalence. Validated and suited for the intended
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*

Yes

No

No
Evaluata naxt

‘3
chemical eubstance

in the production of the material) or can
represent actual changes in the opera-

tions. If the change is an analytical
method change only (i.e., use of an
equivalent or better method) then the
probability of affecting the drug sub-

stance is low. Because this change is be-
yond the X intermediate, a CBE supple-
ment is recommended. An analogous

situation would be a change to a specifi-
cation of a material in this portion of the
synthesis (starting material, raw material,
intermediate, or even drug substance) in
which case the specification change is
driven only because of a change in the

use, analytical methods (e.g., an assay method
and impurity profile methods) should be
available to evaluate the purity of the chemi-

Yes

cal substance. The impurity profile methods
should have appropriate quantitation limits
and should be specific not only for known
impurities but also for potential new impuri-
ties based on the nature of the chatuze. Meth-

ods that permit testing for specific solvents,
\

reagents, or catalysts used in processing
should also be available, If the analytical methods are scientifi-
cally sufilcient, the evaluation compares the material produced
with and without the change.

The decision focuses on new impurities or greater amounts of
existing impurities, If there are no new impurities (organic, in-

organic, residual solvents) greater than the ICH guidelines for
qualifying impurities and if there are no greater amounts of ex-

isting impurities (based on process history), then the change

would have a low probability of affecting the safety of the drug
substance and would be consistent with AR requirements.

On the other hand, if there is a new impurity or if the amounts
of existing impurities are greater than those specified in the ICH
guidelines, then the material pre- and postchange is not equiva-

lent at this processing stage. The significance of this fact must

be evaluated by examining the next chemical substance. If this
step is still before the X intermediate, then this approach is re-
peated at the next step in the synthesis. If it is not, then consid-

erations proceed to the next stage of the decision tree.

CHANGES AFTER AN XINTERMEDIATE

analytical method without a change in the manufacturing opera-
tions. Reporting this type of change via a CBE supplement would

be consistent with the low potential effect of this change.
On the other hand, if there is a processing change the marlufac-

turer must address the question of impurities, As in the sections be-

fore the X intermediate portion of the decision tree, the manufac-
turer must examine the adequacy of the analytical methods for

k= 1

+

Change
before X

Yes

intermediate?

1No

The item named, “Changes

before X intermediate?”
represents a significant

break in the decision tree.
Changes from the point of
an isolated X intermediate
through to the drug sub-

stance are viewed differ-
ently from the standpoint

of the probability of affecting the impurity profile or physical
properties of the drug substance.

As with changes before the X intermediate, changes can affect
the analytical methods and/or specifications only (i.e., no changes

existing and new impurities. Additional or improved analytical
methods are necessary if the existing methods are inadequate. If
the methods we scientifically acceptable, the company must eval-
uate the impurity profile while considering ICH guidelines. If there

are new impurities or greater amounts of existing impurities, the
change represents a high probability of affecting the drug sub-
stance. If the manufacturer decides to implement the change, re-
porting via a prior approval supplement (PAS) is consistent.

Even if the impurity profile change would lead to a PAS, a
manufacturer may also need to assess the effect of the change on
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Yes

] No

a substance’s physical properties. To do this, the manufacturer

must determine if the change is before the processing point at
which the drug substance is completely dissolved for the last
time (referred to as the last true solution). Physical properties

of ~e drug substance are established after the last true s~lution.
For a change that occurs after the X intermediate and before

the last true soiution, if appropriate analytical methods deter-
mine that there has been no negative effect on the impurity pro-

file, the change has only a vev low probability of i~uencing
the drug substance. In this case, a CBE supplement wouId be

sufficient without the need to wait for prior approval. If the

change is after the last true solution but the analytical results
show that the physical properties pre- and postchange are un-
changed, then a CBE supplement is also consistent with the
low probability of affecting the drug substance. If the physical

properties are differen~ however, then the probability of influ-
encing the drug product is high, and a PAS is appropriate.

SUMMhY
The PhRMA BACPAC decision tree outtines a unified approach
that uses scientific assessment and historic experience for eval-
uating postapproval changes in drug substance manufacturing.

The recommended regulatory reporting mechanisms reflect the
major vs. minor impact of changes on the quality of the drug

substance or art intermediate.
ARs and CBE supplements are suitable when manufacturing

changes result in chemical substances that meet established

specifications, along with impurity profile and physical property”
(only for changes after the last true solution) comparison crite-

ria. Prior approval supplements are recommended only for
changes that negatively affect the quality of the drug substance

or for a manufacturing site change that necessitates a GMP in-
spection (i.e., the manufacturing site is not FDA qualified). This
approach provides a consistent strategy that is based on the as-

sessment of major vs. minor effects on the overall quality of
the chemical substances resulting from bulk drug manufacturing

changes, as opposed to attempting to categorize types of change

themselves as major or minor.u
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